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Abstract: This paper introduces a polarization reconfigurable aperture-fed 1x4 patch antenna 
array. A reconfigurable aperture structure 1s realized by placing RF switches on four horizontally- 
aligned cross apertures of a ground plane. Four square radiating patches are excited through these 
apertures by the 1:4 micro strip feeding lines. To simplify the scheme of DC biases, four copper 
strips are placed inside each cross aperture. PIN diodes are connected between these strips and 
ground as RF switches. By controlling these diodes with two DC biases, + 45° linear polarizations 
can be switched. The patch array can achieve the maximum broadside gain of 13.5 dBi and the — 
10 dB impedance bandwidth of 9.3% from 2.25 to 2. 47 GHz. The proposed antenna has a stable 
gain and low cross polarization level across the entire operating bandwidth. 
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** Adopt RF switches, Varactors, Capacitors and 
Inductors, etc... 

** Enhance the performance of a communication 

system: multipath interference, channel 

capacity and polarization coding. 
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** Avoid polarization mismatching 
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** Apply diversity combining technique 
** Enable polarization coding 





e 








Challenge for reconfigurable antennas: Narrow 
Bandwidth 
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NLA Common ground plane 
È Linear electric probes 
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| i | Fig. 12. Circularly polarized reconfigurable structure. 
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Bandwidth comparison between single patch 
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Measured radiation patterns 
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4 Cross polarization level is larger than 10 dB 
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Hypothetical implementation of the array 





Array implementation with a split ground 
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Microstrip lines overlapped with slots 
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Antenna design with the united ground 
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design with the united ground 








Antenna array design with the united ground 


Array implementation with the united ground 
Top view 
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Measured results 
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** Similar to orthogonal dipoles + differential feed 
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** 10-dB impedance bandwidth: 8096 from 1 to 
2.35 GHz 

** AR bandwidth: LHCP mode (37.896 from 1.5 to 

2.2 GHz), RHCP mode (26.996 from 1.45 to 1.9 

GHz), Overlapped (23.596 from 1.5 to 1.9 GHz). 
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* Gain: stable with peak value of 4.8 dBic SERTAS 
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